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DEPARTMENT OF AGRICULTURE . 
WESTERN AUSTRALIA 
SUMMARY OF EXPERIMENTAL RESULTS 1981 
I Phosphorus Sources Trials 
II Miscellaneous Trials 
Compiled by J.W. Bowden 
R.J. Lunt 
M.J. Baker 
Plant Research Division 
I Sources of Phosphorus Trials - 1981 results 
Pasture Trials 
76 MT 10 
77 MT 1 
76 BU 1 
New land pasture at Mt Barker - gravel 
New land pasture at Mt Barker - gravel 
Methods and particle size effects 
New land pasture at Yallingup - sand over gravel 
Cropped to oats 1981 
Cropping Trials 
76 WH 10 
76 WH 9 
76 N 4 
76 LG 6 
80 BA 6 
Young land at Wongan Hills - ley year: W.L.S. 
New land at Wongan Hills - W.L.S. 
New land at Newdegate - shallow gravel 
Young land at Newdegate - sandy gravel 
Young land at Badgingarra - pale, deep sand 
Trials not assessed in 1981 
77 MT 2, 76 WH 14, 77 WH 2 
Trials terminated in 1981 
77 MO 16, 75 NO 7B. 
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Trial: 
Location: 
Soil Type: 
Vegetation: 
History: 
Seasonal Notes: 
·e 
76 MT 10 
Mt Barker Research Station 
Gravelly loamy sand. Buffering capacity 30 ppm 
Red gum and jarrah 
New land 1976 when pasture established. 
13/4/81 soil sampled all residual plots. 
28/4/81 topdressed annual rates and reseeded trial. 
rates of triple superphosphate topdressed across all 
Sheep grazed trial until mid September. 
19/10/81 trial assessed. 
Composition: Clover disappearing. Grass dominant. 
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Three 
plots. 
31 
76 MT 10 
Dry Matter Yields of Residual Plots t/ha 
Source Treat Applns Total P Soil P 1980 Phosphorous Applications kg P/ha 
kg/ha ppm Nil 30 60 290 
Super Al 6 119 12 2.4 2.4 3.2 3.3 
A2 6 238 20 2.9 3.6 3.1 2.9 
A3 6 355 32 2.8 2.6 2.5 2.7 
TEl 2 94 8 2.0 2.5 3.1 3.2 
TE2 2 166 15 2.2 2.4 3.0 2.8 
TE3 2 332 29 2.6 3.0 3.3 3.2 
LTl 1 47 6 1.8 2.5 3.1 3.3 
LT2 1 87 9 1.8 2.6 3.3 3.2 
LT3 1 174 14 2.5 2.5 2.8 3.0 
LT4 1 435 39 2.7 3.0 3.0 3.1 e 
C500 Al 6 187 9 2.5 2.8 2.7 3.0 
A2 6 342 14 2.6 3.0 2.8 3.4 
A3 6 604 18 2.9 2.8 2.8 3.1 
TEl 2 160 10 2.4 2.6 3.0 3.4 
TE2 2 284 13 2.4 2.3 2.9 3.0 
TE3 2 582 25 2.7 2.8 3.4 3.3 
LTl 1 76 9 1.8 2.7 3.1 3.3 
LT2 1 151 9 2.1 2.3 3.1 3.1 
LT3 1 302 18 2.3 2.7 2.8 3.1 
LT4 1 605 18 2.9 2.8 3.1 3.1 
C Ore Al 6 359 3 1.5 2.9 3.2 3.7 
A2 6 715 4 1.9 3.0 3.4 3.5 
A3 6 1367 5 2.2 3.2 3.7 3.2 
TEl 2 252 3 1.5 2.4 2.6 3.4 
TE2 2 504 3 1.7 3.0 3.0 3.1 91 TE3 2 1008 4 1.9 3.3 3.8 3.8 
LTl 1 131 1 1.3 2.6 3.0 3.2 
LT2 1 262 4 1.4 2.8 3.2 3.8 
LT3 1 524 3 1.8 2.2 3.0 2.9 
LT4 1 786 4 1.9 2.9 3.2 3.4 
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In a separete study to inestigate the effect of time and level of phosphate 
application on various soil properties, soil samples were taken 21/9/1981 from 
the small rate trial plots. Results for bicarbonate P and pH as a function of 
age and depth are interesting. 
76 MT 10 
Effect of Time and Level of Super Application on Soil Properties 
Year of Level Bicarbonate p ppm. pH 
application kg P/ha 0-5 5-10 10-20 0-5 5-10 10-20 
1976 100 18 3 1 5.8 5.8 5.9 
200 26 3 1 5.7 5.9 6.2 
400 86 9 3 5.6 5.9 6.2 
1977 100 13 3 2 5.9 6.1 6.2 
200 36 5 2 5.7 6.0 6.2 
400 llO 16 2 5.8 6.1 6.2 
1978 25 9 1 0 6.0 6.2 6.4 
100 12 2 o· 5.8 6.1 6.2 
400 93 9 2 5.8 5.9 6.1 
1979 25 7 1 1 6.1 6.2 6.6 
100 19 2 1 5.8 6.1 6.2 
400 170 7 2 5~9 6.0 6.2 
1980 25 8 1 1 6.2 6.3 6.4 
100 51 1 1 6.0 6.1 6.2 
400 190 5 1 6.0 5.8 6.1 
Nil 1 1 1 6.1 6.1 6.3 
(median of 3 field reps - bulk of 10-15 cores in each rep.) 
Comments: (i) pH. The pH falls with level of P applied. The pH 
falls with age of the phosphorus in the soil. The obvious 
explanation for this can be found in the production 
figures for the site. There was usually a response in 
pasture growth (almost pure subclover) to the 400 kg 
P/ha. The 1976 plots had this increased productivity for 
six years while the 1980 plots had only two seasons growth 
prior to soil sampling. In another preliminary study 
there was a strong correlation between the levels of 
organic carbon in the soil and the drop in pH. Organic 
carbon obviously increases with level of P and years of 
production. 
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(ii) Bicarb P. The marked profile in soil phosphorus on 
this highly buffered soil is interesting. The plots have 
never been cultivated and only a very small percentage of 
"available" phosphorus has penetrated below five 
centimetres. We intend to investigate the affect of 
cultivation on the availability of this surface phosphorus 
in field and glasshouse mixing and incubation studies in 
1982 as it has major implications for fertiliser 
requirements of newly cultivated "permanent" pasture 
country in the high rainfall areas. 
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Trial: 
Location: 
Soil Type:· 
Vegetation: 
History: 
Seasonal Notes: 
Comments: 
77 MT 1 
Mt Barker Research Station 
Gravelly loamy sand. Buffering capacity 30 ppm 
Marr i, jarrah 
New land 1977 when trial established. 
Originally 1977 treatments were topdressed and some 
treatments were left on the surface (TD) while the other 
treatments were cultivated (D) in. 
13/4/81 site soil sampled. 
28/4/81 three rates of triple superphosphate topdressed 
across all plots of rep 2 - trial reseeded. 
Sheep grazed trial until mid August. 
19/10/81 trial assessed using platemeter. 
The effects of the initial methods of application are 
probably not significant. The trial is now being analysed 
for residual effects in terms of soil test level and 
yields. 
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77 MT 1 Results 
Mean of 3 Reps 
Soil P ppm 13/4/81 Dry Matter Yield t/ha 
P Source 1977 kg P/ha TD D 19/10/81 
TD D 
Triple Super 108 8 13 2.1 2.1 
144 11 13 2.3 2.9 
216 19 27 2.9 3.2 
288 25 32 3.4 3.4 
432 35 64 3.5 3.9 
Single Super 49 4 4 1.6 1.4 
67 5 5 2.1 1.5 
97 6 7 2.8 2.0 
133 10 10 2.4 2.6 
200 17 15 3.1 3.3 
Queensland 148 5 3 1.4 1.2 
Rock P 296 5 4 1. 7 1.3 
100 Mesh 556 10 10 2.5 2.4 
661 14 15 3.2 2.9 
1325 15 15 3.4 3.5 
Queensland 220 3 2 1.4 1.6 
Rock P 600 3 4 1.6 1.3 
50 Mesh 867 4 6 1.9 1.6 
1722 4 8 1.9 1.8 
2576 7 7 2.6 1.9 
C Ore 77 2 2 1.0 1.0 
200 Mesh 116 2 2 1.0 0.9 
193 2 2 1.0 1.0 
309 2 2 1.3 1.2 
464 4 2 1.1 1.0 
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77 MT 1 Results 
Mean of 3 Reps 
Soil P ppm 13/4/81 Dry Matter Yield t/ha 
P Source 1977 kg P/ha TD D 19/10/81 
TD D 
c Ore 62 2 2 1.1 1.2 
100 Mesh 125 2 2 1.5 1.0 
249 2 2 1.2 1.1 
374 3 3 1.8 1.2 
498 3 2 1.6 1.2 
C Ore 50 2 4 1.1 0.7 
50 Mesh 101 2 4 1.3 1.1 
202 3 4 1.4 1.1 
353 5 6 1.9 1.4 
504 7 6 2.2 1.6 
c 500 56 7 3 1.6 1.4 
200 Mesh 112 6 6 2.1 1.8 
167 6 6 2. 2 . 2.2 
279 13 10 3.0 3.0 
446 13 14 3.5 3.6 
c 500 79 5 6 1.9 1.5 
100 Mesh 158 10 10 2.9 2.7 
237 13 9 3.1 2.9 
316 10 14 3.5 3.7 
473 16 21 4.0 4.0 
c 500 95 4 8 1.4 1.4 
50 Mesh 190 7 6 1. 7 1. 7 
286 9 6 2.2 2.1 
381 8 6 2.4 2.7 
476 9 7 2.6 2.6 
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77 MT 1 Results 
Pasture Dry Weight t/ha (Rep 2 mean of D and TD) 
P Source 1977 Kg P/ha Soil P ppm 1981 Phosphorous Kg P/ha 
Nil 30 60 440 
• 
Nil Nil 2 0.7 3.2 4.2 5.0 
Super 49 4 1.4 3.6 4.0 4.1 
67 5 1.6 4.1 4.1 4.5 
97 6 1.9 3.3 4.1 4.4 
133 8 2.3 4.0 3.8 3.9 
200 17 3.1 4.3 4.2 4.2 
Triple Super 108 8 1.8 3.9 4.3 4.2 
144 12 2.6 4.2 4.4 4.1 
216 27 3.2 3.8 4.1 4.1 
288 29 2.9 4.4 4.2 3.7 
432 33 2.9 4.5 4.4 4.0 
Queensland 148 3 1.2 2.6 3.5 4.0 
Rock P 296 4 1.5 3.5 4.1 4.4 
100 Mesh 556 13 2.8 4.0 4.4 4.6 
960 17 3.1 4.3 3.9 4.3 
1325 15 3.4 4.4 4.5 4.6 
Queensland 220 3 1.8 3.6 4.0 4.5 
Rock P 600 4 1.3 4.2 4.0 4.5 
50 Mesh 867 6 1.5 3.9 4.5 4.6 
1722 6 1.4 3.2 4.3 4.7 
2576 8 1.8 4.0 4.7 4.2 
c Ore 77 2 0.9 2.8 3.4 4.3 
200 Mesh 116 2 0.9 1.8 2.5 3.9 
193 2 1.0 1.6 2.8 3.8 
309 2 1.1 1.6 3.5 3.9 
464 2 1.0 3.2 3.5 4.3 
C Ore 62 2 1.0 1.9 3.2 3.9 
100 Mesh 125 2 1.2 1.5 3.1 4.1 
249 2 1.2 2.4 3.3 3.9 
374 4 1.5 2.7 3.6 3.9 
498 3 1.4 3.3 4.7 4.4 
C Ore 50 2 1.1 1.9 3.2 4.3 
50 Mesh 101 2 1.2 2.2 3.6 4.5 
202 3 1.2 3.1 3.8 4.2 
353 9 1.9 2.8 4.3 4.5 
504 7 2.1 3.5 4.4 4.6 
c 500 56 5 1.2 3.3 3.9 4.1 
200 Mesh 112 7 1.6 4.0 4.0 4.5 
167 11 1.6 4.2 4.0 4.5 
279 13 2.6 3.8 4.2 4.0 
446 11 3.3 4.2 4.4 4.3 
.. ~ t. ···,._~ 
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b.~. 
?asture Dry Weight t/ha (Rep 2 mean of D and TD) 
Continued 
P Source 1977 Kg P/ha Soil P ppm 1981 Phosphorous Kg P/ha 
Nil 30 60 440 
c 500 79 6 1.6 3.1 3.5 4.4 
100 Mesh 158 9 2.9 4.0 4.1 4.3 
237 14 2.5 4.4 4.4 4.4 
316 11 3.3 3.4 3.9 4.6 
473 17 3.5 4.2 4.2 4.3 
c 500 95 7 1.0 2.6 3.5 4.2 
50 Mesh 190 7 1.2 3.0 3.6 4.4 
286 7 1.9 2.4 4.1 4.3 
381 7 2.3 3.3 4.2 4.1 
476 7 2.3 3.9 4.2 4.2 
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Trial: 
Location: 
Soil Type: 
Vegetation: 
History: 
Seasonal Notes: 
Results: 
Comments: 
76 BU 1 
T. O'Byrnes, Yallingup 
Sand over massive gravel (30-60 cm) 
Jarrah, banksia, casuarinas. 
New land when trial established. 
19/2/81 
10/3/81 
15/6/81 
Soil sampled and cultivated all plots. 
Topdressed annual rates. 
Trial seeded with West oats at 80 Kg/ha. 
Basal sulphate of potash applied at 150 Kg/ha 
31/8/81 Topdressed all plots. 
7/10/81 Plant cuts taken for vegetative dry matter yields. 
7/12/81 Trial harvested. 
The results of individual replicates are presented because 
there is a marked difference in soil type between blocks. 
This difference was not reflected in early (1977, 1978) 
plant and soil test figures but has become obvious 
(particularly with the C grade ore) in the latest 
results. We are investigating this effect with more 
detailed sampling and chemical analysis. 
Until the above problems have been resolved, not much can 
be said of the current results. I am tempted to throw out 
the trial on the grounds that some gigantic mistake must 
have been made. However the aberrant results may provide 
a key to the behaviour of these sources in a leaching 
situation (Rep. 3). 
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Source Soil P ppm 19/2/81 Vegetative O.M. Yield t/ha Grain yields t/ha 
TMT Kg P/ha R1 R2 R3 7/10/81 7/12/82 
R1 R2 R3 Rl R2 R3 
SUPER 
Al 18 8 6 4 4.9 4.2 3.0 1. 7 1. 7 0.7 
A2 36 4 5 10 4.8 5.3 4.2 1.8 1.3 0.3 
Ll 53 4 9 4 2.9 2.4 2.6 1.0 0.8 0.9 
L2 105 4 4 12 3.7 3.4 2.0 1.4 1.1 1.0 
L3 175 7 4 8 3.4 5.3 3.5 1.5 1.0 1.4 
L4 280 7 12 11 5.3 5.0 5.2 1.8 1.2 1.8 
L5 420 8 7 21 4.1 4.8 4.1 1.6 0.8 1. 7 
c 500 
Al 27 9 9 4 5.4 4.1 3.5 1.6 0.8 1.2 
A2 48 10 11 7 5.7 4.8 4.0 1.6 1.2 1.3 
Ll 90 10 4 3 4.7 4.4 2.2 1. 7 1.0 0.8 
L2 238 10 16 8 4.7 5.5 2.5 1.4 0.9 0.4 
L3 476 20 16 9 5.3 4.1 3.5 1.9 1.2 1. 7 
L4 714 24 21 25 3.9 4.7 4.1 1.5 1.0 2.1 
L5 952 24 30 20 4.3 4.2 3.9 1. 7 0.9 2.0 
C Ore 
Al 47 4 4 4 3.9 5.0 1.0 1.3 1.3 0.2 
A2 94 9 5 5 4.8 5.6 1. 7 1. 7 1.3 0.6 
Ll 134 7 4 4 4.2 3.7 0.7 1. 7 0.9 0.1 
L2 224 8 4 4 3.9 2.9 2.1 1.1 0.9 0.5 
L3 493 4 5 5 3.3 3.4 1.3 1.2 1.3 0.4 
L4 986 5 5 4 5.0 5.6 1.3 1.6 1.2 0.2 
L5 1478 8 9 7 5.5 4.5 2.8 1.1 1.0 0.9 
e A = Applied every year at rate shown L = Applied in 1976 only 
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Ltl 
76 WH 10. Young land source of P trial. 1980 phosphorus uptake figures are 
presented in the table below. This trial was kept in pasture in 1981 and was 
soil sampled for bicarbonate phosphorus levels prior to the application of the 
annual rates. 
Phosphorus Uptake (PU) and Grain Yields (GY) t/ha 20/11/1980 
P Super No. of 
Applns 
C Ore (5) 
(5) 
(3) 
(3) 
(1) 
(1) 
(1) 
(1) 
(1) 
c 500 (5) 
(5) 
(3) 
(3) 
(1) 
(1) 
(1) 
(1) 
(1) 
Super (5) 
(5) 
(3) 
(3) 
(1) 
(1) 
(1) 
(1) 
(1) 
Nil 
Comments: 
Total P Soil P Rates of Phosphorus Applied 1980 kg/ha 
kg/ha ppm Nil 8 16 146 
1981 PU GY PU GY PU GY PU GY 
60 3 2.3 1.3 2.9 1.4 4.1 1.6 6.6 1.2 
121 4 3.4 1.6 4.1 1. 7 3.5 1.5 7.6 1.5 
114 3 2.5 1.4 3.7 1.5 4.0 1.6 7.2 1. 7 
178 6 2.8 1.5 3.4 1.5 3.6 1.5 5.9 1.6 
26 3 2.0 1.2 3.0 1.3 4.4 1.6 6.8 1.6 
52 3 1.9 1.1 2.8 1.3 4.3 1. 7 6.7 1. 7 
129 4 2.5 1.4 2.6 1.5 3.8 1.4 6.6 1. 7 
193 4 2.5 1.3 3.2 1.4 3.5 1.1 7.6 1. 7 
386 4 3.2 1.6 3.2 1.5 3.9 1.5 5,.5 1.1 
36 7 3.4 1.4 3.5 1.4 4.7 1.5 5.1 0.8 
71 6 3.3 1.2 3.1 1.4 3.6 1.4 7.0 1.5 
53 6 2.8 1.3 4.1 1.4 4.1 1.5 7.1 1. 7 
109 8 4.1 1.6 3.4 1.3 3.5 1.3 4.9 0.9 
19 4 2.5 1.3 3.1 1.4 4.2 1.5 7.3 1.5 
57 6 2.4 1.3 4.0 1.6 4.5 1.2 6.7 1.4 
88 6 2.3 1.4 3.5 1.4 4.1 1.4 6.5 1.3 
263 9 3.2 1.4 4.2 1.5 5.4 1.6 5.7 1.4 
440 13 2.6 1.0 4.2 1.4 5.4 1.4 6.3 1.4 
27 9 2.7 1.1 4.5 1.3 4.0 0.9 5.7 1.4 
36 8 3.1 1.3 4.0 1.2 5.1 1.3 6.0 1.3 
35 11 3.3 1.2 4.3 1.2 4.1 1.1 5.1 1.1 
47 10 4.4 1.3 4.5 1.3 4.7 1.2 5.8 1.2 
11 7 3.9 1.4 2.9 1.3 4.2 1.5 7.0 1.5 
25 5 2.0 1.3 3.1 1.4 3.3 1.3 5.5 1.2 
50 7 3.5 1.3 3.1 1.2 3.5 1.2 6.5 1.3 
100 11 4.5 1.4 4.5 1.3 5.1 1.4 5.7 1.3 
218 29 5.4 1.4 6.0 1.4 5.0 1.1 6.6 1.4 
4 2.2 1.3 3.4 1.4 4.2 1.3 6.6 1.4 
Superphosphate continues to maintain its superiority as a 
source of phosphorus in these dry land situations as 
measured by this 1981 soil test. 
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Trial: 
Location: 
Soil Type: 
Vegetation: 
History: 
Seasonal Notes: 
Comments: 
76 WH 9 
Wongan Hills Research Station 
Wongan loamy sand 
Eucalyptus pyriformis and scrub 
New land for commencement of trial in 1976. 
Pasture 1976, 1977 cropped 1978, 1979, 1981 
25/2/81 
27/5/81 
5 & 17/6/81 
26/6/81 
14/7/81 
7/9/81 
10/11/81 
Soil sampled. 
Topdressed a strip of triple superphosphate 
across all plots at a rate of 970 Kg/ha. 
Scarified. 
Gamenya wheat sown at 50 Kg/ha across plots. 
Agran 34.0 topdressed at 120 Kg/ha. 
Plant cuts for vegetative dry matter yields 
and total P uptake. 
Plant cuts for vegetative dry matter yields 
and grain yield. 
Trial harvested. 
(1) Marked wheel marks in the crop looked N deficient and 
proved to be low in N by plant analysis. Effect more 
marked at cross strip (High P) end of the plots. Wheel 
mark effect was rated and gave 1:1 correlation with number 
of runs with the drill in 1976 (the highest C and CS rates 
of P gave the biggest effect). 
(2) Soil analysis and plant yield parameters show that 
five year old superphosphate is stil superior to the slow 
release sources in this dry environment. 
(3) Yield components were taken to characterise the 
effects of P on wheat yield. The main effect is through 
grain number which reflects mainly grains/head and then 
heads/m2. 
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Source Kg Soil P 
P/ha ppm 
1976 
Super 80 11 
160 23 
320 49 
400 57 
C500 85 11 
256 15 
427 17 
599 23 
C Ore 173 4 
288 6 
635 7 
865 6 
Nil 0 
1981 TSP 190 
I 
76WH9 RESULTS (1981) 
Yields in t/ha (mean of 3 reps) 
D.M. D.M. 10/11 Grain 
7/9 Nil P 190 .• Nil P 
Nil P kg/ha 
0.6 3.8 5.8 1.6 
1.0 4.0 5.5 1.8 
1.2 6.1 5.0 2.7 
1.2 ! 5.4 5.3 2.4 
! 
0.7 ~ 3.9 5.0 1. 7 
0.8 ' 3.8 5.6 1. 7 
0.9 i 4.3 5.0 2.0 
0.9 I 4.4 4.6 2.0 
! 
I 
0.4 I 3.0 4.6 l.3 
0.4 2.8 5.3 1.1 
0.6 4.2 6.0 1.9 
0.7 4.1 5.6 1.8 
0.1 0.8 5.4 0.3 
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10/11 Grain P Harvest 
190 kg/ha Grain 
kg/ha Nil P 
2.7 2.6 0.9 
2.5 3.6 1.4 
2.4 7.2 1. 7 
2.4 6.8 1.6 
2.2 2.9 1.2 
2.5 2.8 1.3 
2.3 3.5 1.3 
2.1 4.1 1.1 
2.3 2.1 0.8 
2.4 1.8 0.8 
2.8 3.3 1.0 
2.1 3.0 1.1 
2.6 0.4 0 
2.6 8.9 -
I 
I 
I 
l 
e 
76 WH 9 
Yield Components 10/11/81 Mean of 3 Reps 
Source Kg P/ha Yield Kg/ha Heads/m2 
Super 80 1.6 174 
160 1.8 159 
320 2.7 221 
400 2.4 209 
c 500 85 1. 7 177 
256 1. 7 166 
427 2.0 173 
599 2.0 178 
C Ore 173 1.3 166 
288 1.1 160 
635 1.9 171 
865 1.8 170 
Nil Nil 0.3 138 
'81 TSP 190 2.6 209 
Detailed Yield Components Study 
Heads/m2 
Grains/head 
Grain wt (mgm) 
Spikelet/hd 
Stunted Basals/hd 
Yield gm/m2 
Grains/m2 
Low P 
128 
8 
26 
8.2 
3.5 
28 
1080 
Medium P 
133 
25 
30 
13 .1 
2.1 
100 
3350 
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1000 Grain wt (gm) 
33 
36 
37 
37 
34 
35 
35 
36 
33 
33 
35 
34 
25 
41 
High P 
261 
35 
34 
14.6 
2.1 
314 
9170 
l-\S' 
Trial: 
Location: 
Soil Type: 
Vegetation: 
History: 
Seasonal Notes: 
Comments: 
76 N 4 
Newdegate Research Station 
Gravelly sand. Hard pan at variable depth (5-30 cm). 
Scrub and mallee. 
Trial commenced on new land in 1976. 
Pasture 76, 77. Crop 78, 79, 81. 
10/6/81 Trial soil sampled. 
26/6/81 Cultivated. 
29/6/81 Topdressed annual and biennial treatments. 
30/6/81 Trial sown to Clipper barley at 50 Kg/ha. 
31/7/81 Topdressed Agran 34.0 at 100 Kg/ha across all 
plots. 
30/9/81 Plant cuts for vegetative dry matter yields and 
total P uptake. 
Trial not harvested by machine. 
This trial gives reasonable soil chemistry results but is 
hopelessly variable for yields in general and grain yields 
in particular because of the variable depth to the hard 
pan. 
It is obvious that all superphosphate treatments (annual 
or rundown) are still superior (ori a Kg P basis) to any 
other source. The growing season is too short for the 
slow release/insoluble sources to be of much value. 
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76 N 4 Results 
No. of Applns. Bic. P ppm Vegetative P uptake 
Source Kg P/ha at rate shown Autumn 1981 D.M. yields 30/9/81 
t/ha kg/ha 
Super 7 6 18 1.0 1.5 
14 6 14 1.3 1.8 
27 6 22 1.2 1.9 
17 3 10 1.1 1.5 
34 3 9 1.2 1.8 
68 3 25 1.8 3.3 
51 1 19 0.5 0.7 
86 1 17 0.6 0.8 
171 l 17 0.8 1.3 
426 l 48 1.5 2.3 
599 l 62 1.8 4.2 
c 500 19 6 20 0.8 1.2 
38 6 26 1.0 1.4 
70 6 26 1.1 1. 7 
38 3 11 0.7 1.0 
70 3 14 1.0 1.5 
140 3 17. 0.7 1.0 
95 1 14 0.8 1.2 
210 l 20 0.8 1.1 
420 l 22 0.9 1.4 
770 l 27 1.0 2.3 
1600 l 28 1.2 2.1 
Queensland 98 6 16 1.1 1. 7 
Rock P 164 3 15 1.1 1. 7 
262 3 17 1.0 1.3 
749 l 13 0.8 0.7 
1497 l 17 0.8 1.4 
2994 l 17 1.0 1.9 
C Ore 36 6 8 0.5 0.6 
73 6 7 0.6 0.7 
147 6 9 0.3 0.6 
73 3 11 0.5 0.7 
147 3 6 0.4 0.5 
220 3 7 0.4 0.5 
220 l 5 0.3 0.4 
367 l 6 0.3 0.4 
734 1 7 0.4 0.4 
1707 1 9 0.4 0.6 
2987 1 11 0.5 0.7 
Island 61 6 12 0.7 1.2 
Apatite 91 6 15 0.7 1.2 
152 6 20 1.0 1.6 
91 3 13 0.7 1.1 
152 3 17 0.8 1.2 
213 3 14 1.0 1. 7 
213 1 13 0.7 0.6 
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Nl 
Continued 
No. of Applns. Bic. P ppm Vegetative P uptake 
Source Kg P/ha at rate shown Autumn 1981 D.M. yields 30/9/81 
t/ha kg/ha 
365 1 15 0.7 1.2 
941 1 20 1.0 1.8 
3012 1 21 1.0 1.9 
4518 1 22 1.0 1.9 
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Trial: 
Location: 
Soil Type: 
Vegetation: 
History: 
Seasonal Notes: 
76 LG 6 
Clarkes - Lake Grace 
Gravelly sand. Deeper than 76 N 4. 
Scrub and mallee. 
Total of 45 Kg P/ha in six years prior to commencement of 
the trial in 1976. 
Pasture 1976, 77. Crop 1978, 79, 81. 
10/6/81 Trial soil sampled. 
26/6/81 Cultivated. 
30/6/81 Topdressed annual treatments. 
Sowed Clipper barley at 60 Kg/ha. 
9/9/81 Plant cut for vegetative dry matter yields and 
total P uptake. 
Trial harvested. 
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76 LG 6 Results 
Mean of 2 Reps. 
Source Kg P/ha No. of Applns. Soil P ppm Dry matter P uptake Grain Yields 
at rate shown Yield Kg/ha 9/9/81 t/ha 15/12 
Nil Nil 6 80 0.1 0.2 
Super 14 6 13 420 0.7 0.8 
27 6 19 550 1.1 0.8 
14 3 13 450 0.7 0.9 
27 3 16 600 1.1 0.8 
51 1 16 480 0.8 0.8 
86 1 14 340 0.7 0.7 
171 1 17 300 0.6 0.7 
342 1 50 630 1.5 0.9 
428 1 56 570 1.3 0.9 
c 500 38 6 15 420 0.7 0.7 
70 6 21 380 0.6 0.6 
38 3 15 390 0.7 0.7 
70 3 13 330 0.5 0.7 
38 1 13 270 0.5 0.7 
140 1 23* 440 0.9 0.8 
210 1 13 300 0.6 0.6 
420 1 21 370 0.7 0.7 
770 1 32 560 1.2 0.8 
C Ore 36 6 6 170 0.3 Harvest 
73 6 6 140 0.2 
36 3 6 130 0.2 Problem 
73 3 7 210 0.4 Mean 
73 1 4 80 0.1 Yield 
220 1 6 220 0.4 C Ore 
367 1 6 140 0.2 Blocks 
734 1 6 170 0.3 0.4 t/ha 
1707 1 9 210 0.4 
* Possible wash from LT5 in 1980 
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Trial: 
Location: 
Soil Type: 
Vegetation: 
History: 
Seasonal Notes: 
Results: 
.80 BA 6 
Franklins, Badgingarra 
Deep sand. 
C.hr is tmas tree , Blac kbu t t and scrub. 
New land when established. 1980 Illyarrie lupins. 1981 
Seaton Park clover. 
7/4/81 Soil sampled trial. 
8/6/81 Seaton Park sown at 50 Kg/ha. 
15/7/81 Soil samples taken from selected plots to 50 cm. 
28/7/81 Basal KCl/gypsum applied at 300 Kg/ha. 
14/9/81 Soil samples taken from selected plots to 50 cm. 
Pasture drying off. Visually rated. 
The plots were very unproductive in 1981. This was 
probably due to the cold wet conditions which followed the 
late seeding. A long dry spell in August brought the 
season to an abrupt close on this sandy site. 
In the second year of this trial there still seems to be a 
yield reduction at the high super rate. Needs 
investigation. 
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51· 
80 BA 6 Results 
v 
Estimated D.M. Yields t/ha 
Source Rate Kg P/ha Autumn Soil P ppm Mean of 3 Reps 14/9/81 
.Total Bowden Lunt 
Super 0 0.3 0.4 
47 0.6 0.7 
95 60 0.8 1.0 
210 1.0 1.1 
420 90 0.7 0.8 
c 500 0 0.4 0.4 
237 0.7 0.9 
396 200 0.9 1.1 
792 ~ 1.0 1.3 
1188 530 0.9 1.1 
C Ore 0 0.4 0.3 
189 14.0 0.5 0.6 
378 160 0.6 0.5 
693 350 0.7 0.8 
1386 730 0.7 0.9 
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80 BA 6 Sources of P on Lupins 
Results of Chemical Analyses of Lupin Grain and Tops for 1980 are presented 
below. 
Source Super c 500 C Ore 
Level Kg P/ha Nil 47 95 210 420 237 396 792 1188 189 378 693 1386 
Tops 28/8 t/ha 0.2 1.5 1.9 1.2 0.6 1.2 1.7 1.8 0.8 1.9 2.2 
Uptake P kg/ha 0.3 3.8 6.9 5.6 3.0 3.0 4.4 6.1 2.0 4.6 5.3 
N kg/ha 8 61 70 51 20 54 68 74 33 75 80 
K kg/ha 3 23 29 20 9 16 28 31 15 32 33 
Ca kg/ha 3 23 29 26 14 17 23 26 12 26 29 
Mg kg/ha 0.9 5.9 6.9 4.3 2.8 5.5 6.7 6.8 3.7 - 7.3 6.8 
Mn gm/ha 89 297 323 283 112 368 390 217 453 894 921 
Cu gm/ha 1.6 8.3 10 6.7 2.8 6.9 9.3 9.6 5.5 11 11 
Zn gm/ha 17 69 92 64 26 58 71 76 52 104 100 
Grain 18/12 t/ha 0 1.9 2.2 2.0 1.5 1. 7 2.2 2.4 2.3 0.6 1.1 1.9 2.0 
Uptake P kg/ha 0 5.3 7.4 9.1 7.3 4.2 5.6 7.7 7.4 1.5 2.6 4.8 5.3 
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II Miscellaneous Trials 
This section includes continuing maintenance P and S trials as well as the 
results from some N x P and mineral fertiliser trials. Detailed sampling for 
nitrogen relations was carried out on the continuous cropping/tillage methods 
trials at Wongan Hills and Avondale. 
Long term trials 
66 M 30 Super x stocking rate at Merredin 
65 A 1, 65 C 5 and 69 WH 15 Maintenance P x S trials 
75 LG 26 Continuous cropping with super on heavy land - Lake Grace 
Residual Super Trial - Merredin heavy land 
1981 trials 
8-1 NO 44 
81 LG 4 
81 LG 5 
Testing mineral fertilizer mixes 
N x P on wheat Buniche 
N x P on wheat Pingaring 
Tillage methods - nitrogen relationships 
77 WH 17 Continuous cropping Wongan Hills 
77 A 16 Continuous cropping Avondale 
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Super 
Kg/ha 
0 
67 
168 
Super 
Kg/ha 
0 
67 
168 
Comments: 
66 M 30 - Super x Stocking Rate Trial Merredin 
Grain Yields T/ha (no replicates) 
Original Stocking Rate 
1.8 2.1 2.5 2.8 3.1 
1.4 1.2 1.3 1.3 1.4 
1.2 1.1 1.3 1.0 1.1 
1.1 0.9 0.7 0.8 1.1 
Soil HC03 P ppm 0-10 cm 
Spring Samples from Western End of Plots (pasture end) 
1.8 
16 
32 
34 
Original Stocking Rate (DSE/ha) 
2.1 2.5 2.8 3.1 
25 16 16 19 
26 24 31 27 
51 55 44 49 
The animal data for this trial are now being reported by 
Mr Dunlop (A.P.D.). 
The vegetative response to phosphate is unprecedented. 
High phosphorus levels have been shown to reduce the 
harvest index on some of our trials but we have only one 
other observation of an actual yield depression at high 
super rates on wheat. 
The drill malfunctioned during the seeding of the high 
super rate plots. All five plots were reseeded the 
following day at 15 Kg seed/ha and 100 Kg super/ha. 
Because it was not known where the machine broke down, 
seeding rates for this treatment could vary from 15 to 45 
Kg/ha and super from 100 to 267 Kg/ha. 
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Maintenance P x S Trials - Cropped every second year. 
Fertiliser topdressed in Autumn prior to seeding. 
No nitrogen applied on cropped plots. 
Trial 65 A 1 65 c 5 69 WH 15 
Location Avondale R.S. Chapman R.S. Wong an Hills R.S. 
Soil Type Brown L.S. pinkish brown sandy loam Wong an loamy sand 
Buff Cap 2 ppm 2 ppm 1 ppm 
pH CaCl 4.6 5.0 
Vegetation Yorkgum Jam Yorkgum Mallee and Tamma 
Treatment Soil P ppm Pasture Soil p Wheat Grain 
t/ha ppm t/ha 
p s 
1 Nil Nil 21 2.0 7 1.8 
2 4 22 22 2.6 10 2.0 
3 8 18 27 2.7 11. 1.9 
4 12 22 36 2.7 13 2.1 
5 16 18 42 2.9 17 2.1 
6 16 1 3.2 2.0 
7 16 4 3.3 2.1 
8 16 10 3.0 1.8 
9 16 13 3.2 1.9 
10 Nil 18 3.1 1.8 
Comments: 65Al Very poor pasture growth, no assessment made. 
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Continuous Cropping of New Heavy Land with Super Rates 
Trial: 
Location: 
Soil Type: 
Vegetation: 
History: 
Seasonal Notes: 
Results: 
Super 
Kg/ha 
Nil 
50 
100 
155 
200 
300 
400 
600 
800 
900 
1600 
1975 
75 LG 26 
Hall,, Lake Grace 
Red brown loam. 
Salmon Gum 
New land first ci::opl:'ed to trial plots in i975. 
The trial was sown to west oats at 50 Kg/ha on roughly 
cultivated moist soil. This resulted in a variable 
planting depth along and between plots. Lengths of row 
were sampled on 31/9/81 from areas representing reasonable 
growth on each plot. This was obviously a subjective 
sampling and the results should be treated with caution. 
Provided a reasonable seedbed is prepared in 1982 the 
planned cross plotting should still give good estimates of 
the residual value of the past treatments. 
Tops Yield (t/ha) 31/9/81 
Year Super Applied 
1976 1977 1978 1979 1980 
2 reps 1 rep 2 reps 2 reps 2 reps 1 rep 
0.6 1.2 0.6 0.7 0.6 0.8 
0.9 0.7 1.1 0.7 0.8 0.7 
0.7 0.9 0.8 0.9 1.0 0.8 
0.9 1.3 0.7 1.9 
0.8 1.0 1.1 1.0 1.4 1.5 
1.3 1.2 2.6 
1.5 1.2 2.0 2.3 
2.1 
1.9 1.6 2.2 1. 7 2.5 
2.1 
2.5 2.7 2.0 
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57 
Super 
Kg/ha 
Nil 
50 
100 
155 
200 
300 
400 
600 
800 
900 
1600 
Comment: 
Super 
Kg/ha 
Nil 
50 
100 
155 
200 
300 
400 
600 
800 
910 
1600 
Comment: 
75 LG 26 Continued 
P Uptake kg/ha 31/9/81 
Year Super Applied 
1975 
2 reps 
1976 
1 rep 
1977 1978 
2 reps 2 reps 
1979 
2 reps 
1980 
1 rep 
0.5 
0.7 
0.5 
0.7 
0.7 
0.7 
1. 7 
2.7 
0.8 
0.5 
0.7 
1.0 
0.9 
1.2 
1.5 
2.9 
0.5 
0.9 
0.6 
0.6 
0.8 
1.1 
2.3 
2.5 
0.5 
0.6 
0.7 
0.8 
1.0 
1.6 
0.6 
0.7 
0.8 
1.2 
1.9 
2.3 
0.7 
0.6 
0.6 
0.7 
1.5 
2.6 
2.3 
2.1 
2.5 
After seven ye~rs continuous cropping, the nil plots are 
producing about one quarter of the yield and P uptake 
observed on the maximum P rate plots. 
75 LG 26 Continued 
Soil Bicarb P ppm 6/81 
Year Applied 
1975 
2 reps 
1976 
1 rep 
1977 1978 
2 reps 2 reps 
1979 
2 reps 
1980 
1 rep 
4 
5 
7 
5 
5 
6 
14 
27 
4 
4 
5 
7 
6 
10 
15 
24 
5 4 
6 5 
6 5 
5 
7 6 
11 
13 
18 18 
34 
5 
8 
9 
15 
17 
31 
6 
9 
14 
11 
14 
38 
37 
110 
62 
After seven years continuous cropping, the nil plots are 
producing about one quarter of the yield and P uptake 
observed on the maximum P rate plots. 
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Residual Super Trial Pad 301 Merredin Research Station file 149 EX 
Soil: 
Vegetation: 
History: 
Seasonal: 
Block 
Light 
Heavy 
Merredin Loam 
Salmon Gum : Gimlet 
See Carriss and Teakle 1943/44. 
This is one of the original long term residual value of 
super trials. The series commenced in 1929 and had one 
block of high rates of super (150, 225 and 300 lb/acre) 
dnu d block of low rates/super (Nil, 75 and 150 lb/acre). 
The site should be cropped to its respective super 
treatments each time the paddock is cropped. 
All cultivations (3) parallel to the plots. 
Seeded with 45 kg/ha wheat on 16/6/81. 
Harvested 23/12/81. 
Treatment Super kg/ha 
Nil 
75 
150 
150 
225 
300 
Yield of Wheat t/ha (mean of 5 reps) 
1.15 
1.31 
1.29 
1.27 
1.30 
1.23 
It would appear from these results that 75 Kg super/ha each crop is sufficient 
for maximum yields on this heavy soil and with a long rotation. There could 
be problems of soil transfer across plots because of the long history of this 
trial. 
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(/;>O 
Testing Mineral Fertiliser Mixes 
Background 
A group of West Dale farmers requested the Northam District Office of the 
Depart~ent to investigate Agricultural Minerals fertiliser recommendations. 
A trial designed to look at some of the components of the Agricultural 
minerals mix was established in 1981. It will be in pasture for two years and 
will be cropped in the third year. 
Trial: 
Location: 
Soil Type: 
Vegetation: 
History: 
Seasonal Notes: 
pH 1:5 H20 
1:5 CaC12 
% Rocks 
Clay % 
Organic Carbon 
Bicarb P 
Avail. K 
Recommendation 
super kg/ha 
81 NO 44 
B. Schilling, West Dale 
Buckshot gravel. 14 ppm Bicarb P. 
Wandoo, Jarrah, Redgum 
Cleared '63/4. First super 300 kg/ha for 2-3 years. 
165 Kg super/ha for most of 1970's, 180 kg super/ha in 
1980. 
1978 had super Cu, Zn, Mn at 180 kg/ha. 
Pasture growth was poor because of very dry spring - the 
season cut out at about the end of August. The ungrazed 
plots made very little growth after the first assessment 
on 27/8. 
Soil Analysis 
Ag. Dept. Government Chem. Labs. CSBP Agric. Minerals 
6.3 
5.7 
56 
5.0 
% 2.74 
13 
130 
200 
6.5 
45 
14 
127 
300 
6.4 
4.5 
140 
90 
Agricultural Minerals prescription mix was to be applied at 300 kg/ha and 
contained "Super 2.7% P; Gypsum 12% Caco3; 10% so4 ; Calcium 19% CaC03; 
Magnesium 10% Mgco3 ; Sulphur 2% S; Boron 0.05% B; Copper 0.25% Cu; Manganese 
0.6% Mn; Molybdenum 0.01% Mo". Agmin doses to be applied for three years with 
additional nitrogen in the cropping year (3). 
Independent analysis gave Ca 17.6%, Mg 4%, P total 2.3%, P water soluble 0.4%, 
Copper 0.21%, Mn 0.66%, Mo 0.01%. 
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Treatments: 
The trial treatments were designed to: 
(a) define the phosphorus response curve 
(b) define the components of the Ag. Min. mix which were important in giving 
a response· (if any). 
Compromises had to be made to keep the trial relatively simple. 
Treatments used were:-
1. Nil 
2. Agmin 
3. Super 
4. Super 
5. Super 
6. Super 
7. Super 
8. Super 
mix at 300 kg/ha 
90 kg/ha (equivalent to P in Agmin mix) 
300 kg/ha (CSBP recommendation) 
600 kg/ha (to define the top of the response curve) 
Manganese at 370 kg/ha (super equivalent to 300 kg/ha) 
300 kg/ha and lime· (CaC03) 120 kg/ha + MgS04 (80 kg/ha) 
No. 2 at 325 kg/ha (super at 300 kg/ha + Cu, Zu and Mo) 
Note: There are no treatments to test the Agmin predicted sulphur and boron 
responses. Treatment 7 is sufficiently low in lime and the soil pH 
values sufficiently high that only a Magnesium response is being tested. 
Results (Mean of 4 reps) 
Dry Matter t/ha Seed Yield kg/ha 
Approx. UG 
to 27/8 
UG PG UG PG G 
T. No. 
1 
2 
3 
4 
5 
6 
7 
8 
Cost $/ha 
Nil 
28 
9 
30 
60 
50 
40* 
38 
1. 7 
1.9 
1.9 
2.2 
2.5 
2.4 
2.2 
2.3 
to 20/10 27/8 to 20/10 
1.6 1.3 
1.8 1.3 
1.9 1.4 
2.2 1.5 
2.5 1.6 
2.2 1.5 
2.3 1.5 
2.2 1.5 
* Pure guess 
268 
320 
331 
307 
260 
313 
266 
397 
303 
360 
The trial was an A design with exclosed areas ungrazed for the whole season 
UG, grazed for the whole season G and grazed up until 27/8 and then ungrazed 
PG. The PG area yielded about 0.5 to 1.0 t/ha dry matter at the exclosure 
date 27/8. 
320 
265 
The results have yet to be statistically analysed to determine the 
significance of the observed differences. However Agmin seems to be 
performing only as well as the level of added super allows. There is a marked 
phosphate response. However the poor total production makes an economic 
assessment of the optimum phosphate level to apply, very difficult. 
Differences in seed yields are probably not significant. The effect of 
grazing, P level and seeding rate on tops and seed yield will be investigated 
further in 1982. 
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Aim: 
Methods: 
Trials: 
Comments: 
Nitrogen and Phosphorus on Wheat 
To determine the effectiveness of nitrogen and phosphorus 
(separately) in compound fertilisers relative to 
topdressed urea and drilled superphosphate at seeding. 
Two trials were carried out using combinations of 
individual N and P fertilisers and the compounds OAP 
(contaminated) and Agras I. CSBP and farmers took 20 
plant samples from each plot on 15/9/81 and analysed these 
for Cu, Zn, Mn, N, P and K as well as doing the same 
analyses on youngest fully expanded leaf tissue. The 
plots were further sampled on 20/11/81 for a yield 
component analysis. The results from these two samples 
are presented below. Results for establishment counts and 
harvested grain yields are presented in Mel Mason's 1981 
summary. 
81 LG 4 at Buniche was variable but showed quite a large 
phosphorus response and very little nitrogen response. 
81 LG 5 at Pingaring showed both a P response and N 
response and a strong N x P interaction. 
Raw results are presented below and are not very helpful 
to the casual observer. This whole series of N x P trials 
will be written up when we have ironed out the stats. 
Because of marked site and season interactions with the N 
response in particular it will be difficult to generalise 
the results from these trials. 
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Fertilizer a~ kg nutrient/ha-1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
5 
12 
20 
38 
80 
5 22 
12 22 
20 22 
38 22 
42 
5 42 
12 42 
20 42 
38 42 
80 42 
5 60 
12 60 
20 60 
38 60 
0 79 
12 79 
38 79 
80 79 
- 123 
12 123 
38 123 
80 123 
1 3 3 
2 7 6 
3 10 9 
4 14 12 
8 27 24 
17 54 49 
1 22 3 3 
2 22 7 6 
3 22 10 9 
1 42 3 3 
2 42 7 6 
3 42 10 9 
4 10 
8 18 
16 36 
25 58 
31 71 
- 22 4 10 
81 LG 5 
20 Plants 16/9/81 Hand Harvest 19/11/81 
Tills Wt p up N up OM HOS Grain 
Plant Plant kg/ha t/H M2 mgm t/H 
2.7 
1.6 
2.7 
2.8 
3.1 
2.5 
3.0 
2.1 
2.6 
3.0 
3.8 
3.8 
2.5 
2.3 
3.2 
4.9 
3.1 
3.0 
4.1 
6.9 
3.0 
2.4 
2.8 
4.1 
3.7 
3.1 
3.9 
5.9 
2.8 
2.0 
2.7 
3.1 
2.6 
7.9 
3.9 
4.9 
4.1 
3.0 
3.4 
4.0 
2.6 
4.3 
3.8 
3.6 
5.6 
2.7 
gm 
1.2 
0.8 
1.3 
1.4 
1.4 
1.2 
1.3 
1.2 
2.2 
2.4 
1. 7 
2.0 
1. 7 
1. 7 
3.0 
3.5 
2.1 
3.0 
2.8 
3.5 
2.4 
2.2 
2.3 
3.8 
2.5 
2.6 
3.1 
3.5 
1.1 
1.1 
1.8 
2.4 
2.0 
4.8 
1.9 
2.9 
2.3 
2.3 
2.2 
2.7 
1.5 
2.1 
3.4 
2.7 
3.1 
1.9 
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2.1 18 
1.3 12 
2.7 21 
2.2 19 
3.1 25 
3.4 21 
1.5 19 
2.2 16 
3.9 27 
5.0 35 
2.1 27 
2.7 31 
2.6 22 
2.5 24 
4.9 53 
7.5 58 
2.5 28 
3.9 43 
4.3 40 
6.5 57 
3.2 39 
3.1 35 
5 .• 0 36 
8.5 62 
3.5 46 
3.3 46 
6.2 74 
8.3 68 
2.0 18 
1.9 18 
3.6 22 
5.2 35 
4.3 25 
12.4 87 
2.4 31 
4.7 46 
4.4 35 
3.4 33 
3.2 31 
4.7 41 
2.7 16 
2.9 38 
6.0 56 
4.3 48 
4.8 60 
2.9 25 
1.5 80 
1.4 145 
1. 3 102 
1. 7 131 
·2.0 140 
2.0 106 
2.7 153 
2.7 156 
2.7 159 
2.6 134 
2.0 141 
3.3 181 
3.2 162 
2.8 143 
3.1 161 
3.9 190 
3.2 171 
3.1 158 
3.4 186 
3.6 210 
3.4 
3.1 158 
5.0 218 
4.0 216 
3.0 
2.8 158 
3.6 195 
5.1 216 
1.8 
1.9 
2.8 
3.3 
3.9 
4.2 
2.4 
3.5 
3.8 
3.1 
3.9 
4.1 
2.1 
2.5 
2.7 
2.9 
3.5 
3.2 
35 0.7 
36 0.7 
39 0.7 
39 0.8 
36 0.9 
37 1.0 
40 1.0 
39 1.2 
39 1.3 
44 1.3 
37 0.8 
37 1.2 
39 1.3 
36 1.2 
36 1.5 
50 1. 7 
36 1.2 
37 1.2 
37 1.5 
36 1.5 
37 1.3 
34 1.2 
36 2.0 
37 1.9 
32 1.1 
36 1.1 
36 1.4 
33 2.1 
37 0.8 
38 0.8 
29 1.3 
39 1.2 
38 1.8 
38 1.8 
47 1.1 
43 1.5 
37 1.6 
39 1.2 
36 1.7 
36 1.6 
41 0.9 
38 1.0 
37 1.2 
46 1.3 
38 1.6 
46 1.3 
b3 
Table continued ••• 
Fertilizer as kg nutrient/ha-1 20 Plants 16/9/81 Hand Harvest 19/11/81 
TSP AN OAP Agras Tills Wt P up N up OM HOS Grain 
TR pl Nl p2 N2 p3 N3 Plant Plant kg/ha t/H M2 mgm t/H 
gm 
47 22 8 18 3.1 2.7 3.7 38 3.0 36 1.2 
48 - 22 16 36 2.8 2.5 3.8 43 3.7 33 1.6 
49 - 42 4 10 2.8 2.9 4.5 46 3.4 36 1.5 
50 - 42 8 18 3.2 3.4 4.8 56 2.8 36 1.4 
51 12 6 6 2.6 1.8 3.8 23 2.9 38 1.3 
52 18 10 9 2.4 1.4 3.0 20 2.6 40 1.2 
53 5 4 4 2.7 1.3 2.1 20 2.1 38 1.0 
54 10 9 8 3.8 1.9 4.5 28 3.5 39 1.5 
55 15 4 9 2.6 1. 7 3.0 19 2.2 40 1.0 
56 4 6 13 2.4 1.4 2.8 21 2.5 40 1.2 
57 4 3 7 3.3 2.5 3.7 40 2.1 39 0.9 
58 7 5 12 2.2 1.3 2.7 20 2.6 38 1.2 
59 10 8 17 2.6 2.4 4.1 32 2.4 39 1.1 
60 13 10 23 2.7 2.0 3.6 26 3.1 37 1.3 
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Fertilizer as kg nutrient/ha-! 
l* 
1 
2 5 
3 12 
4 20 
5 38 
7 5 22 
8 12 22 
9 20 22 
10 38 22 
11 - 42 
12 5 42 
13 12 42 
14 20 42 
15 38 42 
16 80 42 
17 5 60 
18 12 60 
19 20 60 
20 38 60 
21 - 79 
22 12 79 
23 38 79 
24 80 79 
26 12 123 
27 38 123 
28* 80 123 
28 80 123 
29 1 
30 2 
31 3 
32 4 
33 8 
34 17 
35 1 22 
36 2 22 
37 3 22 
38 1 42 
39 2 42 
40 3 42 
41 
42 
43 
44 
45 
3 3 
7 6 
10 9 
14 .12 
27 24 
54 49 
3 3 
7 6 
10 9 
3 3 
7 6 
10 9 
4 10 
8 18 
16 36 
25 58 
31 71 
81 LG 4 
20 Plants 16/9/81 Hand Harvest 19/11/81 
Tills Wt p up N up OM HOS Grain 
Plant Plant kg/ha t/H M2 mgm t/H 
1.5 
1.8 
2.6 
1. 7 
1.8 
3.4 
2.3 
2.0 
2.0 
2.2 
2.5 
1.8 
3.3 
2.9 
2.3 
2.2 
2.3 
2.3 
3.2 
2.3 
2.0 
3.1 
2.8 
2.4 
2.5 
2.5 
2.9 
3.4 
1. 7 
2.8 
3.2 
2.5 
2.8 
2.6 
1.5 
2.7 
2.9 
1.8 
1. 7 
2.3 
3.4 
2.3 
2.4 
2.5 
2.5 
gm 
0.6 
0.2 
0.9 
0.8 
1.1 
1.5 
1.0 
1.0 
1.5 
1.0 
1.1 
1.0 
1.0 
1.2 
1.4 
1.1 
1.4 
1.4 
1.8 
1.0 
0.9 
1.6 
1.3 
1.4 
1.3 
1. 7 
1.9 
1.9 
0.9 
1.2 
1.4 
1.6 
1. 7 
1.6 
0.7 
1.5 
2.0 
0.6 
0.9 
1.2 
0.8 
1.1 
0.9 
1.2 
1.0 
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0.9 12 
0.4 4 
1.3 20 
1.1 16 
1.8 20 
2.6 35 
1. 7 23 
1.6 21 
2.5 30 
1.7 19 
1.6 22 
1.7 19 
1.5 20 
2.0 24 
2.3 33 
2.6 24 
2.2 33 
2.2 31 
2.7 40 
1.5 23 
1.2 17 
2.2 32 
2.0 23 
2.7 33 
2.1 
3.0 
3.6 
3.4 
1.8 
2.1 
2.2 
2.6 
3.0 
2.9 
1.0 
2.4 
3.1 
0.8 
1.3 
1.3 
1.2 
1. 7 
1.4 
2.1 
1.8 
28 
37 
49 
37 
19 
27 
28 
32 
37 
36 
16 
33 
43 
13 
21 
21 
16 
25 
20 
28 
26 
1.5 145 
1.6 137 
1.4 127 
1.6 124 
1. 7 126 
2.3 163 
2.7 168 
2.0 143 
2.1 140 
2.6 148 
1.2 125 
2.2 141 
2.2 185 
2.1 153 
2. 8 144 
2.0 147 
1.3 136 
1.4 141 
2.4 150 
1.8 178 
1.8 145 
2. 3 133 
2.8 173 
1.9 172 
2.3 
2.0 
3.3 
3.2 
1.3 
1.3 
1.8 
1.8 
2.5 
2.9 
1.8 
1.9 
1. 7 
1.4 
1.6 
1. 7 
1.5 
1.6 
2.1 
1.9 
2.3 
172 
150 
171 
149 
38 0.6 
37 0.6 
37 
38 0.6 
38 0.7 
38 1.1 
38 1.1 
39 0.9 
38 0.9 
39 1.1 
36 0.6 
37 1.0 
38 0.9 
38 0.9 
39 1.2 
40 0.8 
38 0.5 
37 0.6 
38 1.0 
38 0.6 
37 0.5 
38 0.9 
39 1.1 
39 
38 
38 
38 
39 
37 
39 
39 
38 
38 
37 
37 
38 
38 
37 
37 
39 
37 
37 
39 
37 
39 
1.0 
0.8 
1.2 
1.4 
0.5 
0.6 
0.8 
0.7 
0.9 
0.9 
0.6 
0.8 
0.7 
0.6 
0.6 
0.7 
0.7 
0.6 
0.8 
0.8 
0.8 
Table continued ••• 
Fertilizer as kg nutrient/ha-1 20 Plants 16/9/81 Hand Harvest 19/11/81 
TSP AN OAP Agr~s Tills Wt P up N up OM HOS Grain 
.TR pl Nl p2 N2 p3 N3 Plant Plant kg/ha t/H M2 mgm t/H 
gm 
46 22 4 10 2.6 0.9 1.2 21 1.3 36 0.5 
47 22 8 18 2.0 1.5 2.1 32 1.9 39 0.7 
48 22 16 36 2.9 1.0 1.5 23 1.6 37 
49 - 42 4 10 2.0 1.0 1.8 22 1. 7 37 0.6 
50 - 42 8 18 2.8 1.0 1.8 19 2.3 38 0.9 
51 12 6 6 2.9 1.1 1.9 20 1.8 39 0.8 
52 18 10 9 2.7 1.8 3.0 36 2.4 38 1.1 
53 5 4 4 2.3 1.2 1.8 27 1.4 36 0.6 
54 10 9 8 2.1 1.2 1.9 24 2.4 37 0.9 
55 15 4 9 2.0 1.0 1.6 20 2.1 38 0.8 
56 4 6 13 2.8 1.3 2.1 24 1.8 37 0.7 
57 4 3 7 3.3 1.0 1. 7 21 1.5 38 0.7 
58 7 5 12 1.8 1.2 1.6 25 1.6 38 0.7 
59 10 8 17 2.3 1.0 1.6 24 2.9 39 1.3 
60 13 10 23 3.0 1.0 1.6 19 2.2 38 0.9 
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Monitoring Soil and Plant Nitrogen on the Continuous 
Cropping-Tillage Methods - Trials 77Al6 and 77WH17 
Monitoring of plant uptake of nitrogen (analyses courtesy CSBP) and soil 
mineral nitrogen in the surface layers (field extraction in KCL then analysis 
by Government Chemical Laboratories) was carried out in parallel with water 
balance, dry matter production and yield component studies (Dave Tennant) and 
Ron Jarvis supervised the trials. Other results can be found in the Tennant 
and Jarvis 1981 results summaries. Daily rainfall at Wongan Hills is recorded 
in the Perry summary. 
Care shuuld be taken when comparing results from the different tables and 
summaries because there was considerable rep to rep variation and the 
different summaries report the means of different reps as set out below:-
1981 Summary 
Jarvis 
Tennant 
Bowden 
Reps Meaned in Tables 
Table 
Grain yield 
TOM* 
Soil N & H~O 
N uptake ( ) 
( +) 
77WH17 
1,2,3,4,5,6 
1,3,4 
1,3, (2) 
1,3, (4) 
77Al6 
1,2,3,4,5 
1,2,4 
1,2, (3) 
1,2, (4) 
* Data for all reps is available for the last harvest 
(+) Data for these reps is also available but is not included in the means 
The annual nitrogen treatments applied in kg N/ha as Agran 34:0 were:-
77WH17 
77Al6 
Nil 
Nil 
Nil 
1/2 N 
20 
29 
Abbreviation TTD = Triple disc drill: 
N 
40 
58 
DOC = Direct drill with combine: 
DP = District practice: 
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2 N 
80 
116 
Date 
10/6/81 
2/7/81 
67 
Wongan Hills 1981 - Trial 77WH17 
Tops N Uptake kg/ha (mean of reps 1 and 3) 
Date of Sampling 
Treatment 15/7 21/9 14/10 5/11 
TDD 0 N 1.3 15.8 20.2 24.4* 
1/2 N 2.8 31.1 41.2 35.2* 
1 N 3.6 42.0 37.1 38.5* 
2 N 3.7 41.5 53.6 47.5* 
DP 0 N 2.7 24.5 26.6 21.8* 
1/2 N 3.6 43.8 57.5 50.7* 
1 N 
... 
4.2 44.5 50.5 57.2 
2 N 5.0 54.5 66.3 
DOC 0 N 2.3 17.5 28.2 26.6 
1/2 N 3.0 27. 7' 31.2 35.4 
1 N 4.6 47.0 36.2 49.3 
2 N 3.8 59.5 61.0 69.9* 
* 1 rep only 
Many of these data are missing. Samples were also taken on 11/8 and 3/9. 
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Wongan Hills 1981 - Trial 77WH17 
Nitrogen Rates Applied on 10/6/81 
Soil NH4 - Nitrogen ppm. 0-10 cm (mean/reps 1 and 3) 
Date of Sampling 
Treatment 11/6 18/6 25/6 2/7 9/7 22/7 5/8 19/8 28/9 
TDD 0 N 1.0 1.5 4.0 1.5 1.0 3.0 2.5 1.5 3.5 
1/2 N 9.0 6.0 10.0 7.5 
1 N 22.5 14.5 13. 5 11.5 8.0 7.5 5.5 2.0 4.0 
2 N 24.0 20.0 30.5 27.5 24.5 17.0 8.5 5.5 6.5 
DP 0 N 1.5 2.0 4.5 1.5 1.0 4.0 2.0 1.0 3.0 
1/2 N 6.0 7.0 8.0 8.0 
1 N 14.0 11.5 14.5 18.5 13.0 12.5 4.5 2.5 3.5 
2 N 28.0 28.5 29.0 29.5 25.0 19.0 14.0 8.0 8.0 
DCC 0 N 2.0 1.0 5.0 1.5 
1/2 N 11.5 6.5 7.0 10.0 
1 N 9.5 11.0 14.0 13.0 
2 N 28.0 25.5 26.5 25.5 
NH4 Nitrogen ppm 10-20 cm 
TDD 0 N 0.5 1.0 0.5 0.5 1.5 
1 N 1.0 1.0 0.5 1.0 2.0 
2 N 3.0 1.5 1.5 0.5 1.5 
DP 0 N Nil 1.0 0.5 0.5 1.0 
1 N 2.5 1.0 0.5 0.5 1.5 
2 N 5.0 1.0 1.0 1.0 3.5 
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Wongan Hills 1981 - Trial 77WH17 
Nitrogen Rates Applied on 10/6/81 
N03 Nitrogen ppm 0-10 cm (mean of reps 1 and 3) 
Date of Sampling 
Treatment 11/6 18/6 25/6 2/7 9/7 22/7 5/8 19/8 28/9 
TDD 0 N 2.5 1.5 1.5 2.0 2.0 1.0 Nil 0.5 1.0 
1/2 N 9.0 7.5 7.0 7.5 
1 N 20.5 12.0 12.5 7.0 10.5 5.0 2.0 0.5 1.0 
2 N 22.5 19.5 26.0 17.5 17.0 9.0 2.0 1.0 2.5 
DP 0 N 1.5 2.5 2.5 1.5 1.0 Nil Nil Nil 1.0 
1/2 N 11.0 6.5 2.5 4.5 
1 N 8.0 11.5 5.5 6.0 5.0 2.0 2.0 1.0 1.0 
2 N 25.0 22.0 19.0 9.5 8.0 5.5 2.5 2.5 2.0 
DCC 0 N 1.5 2.5 1.0 2.5 
1/2 N 5.5 8.5 4.0 10.5 
1 N 13.0 12.5 7.0 10.0 
2 N 27.5 26.0 13.0 11.5 
N03 at 10 to 20 cm 
TDD 0 N 1.5 1.5 0.5 0.5 0.5 
1 N 9.0 8.0 1.5 0.5 1.0 
2 N 15.5 13.5 4.0 0.5 1.5 
DP 0 N 1.0 0.5 Nil Nil Nil 
1 N 5.0 3.0 0.5 0.5 Nil 
2 N 10.0 5.5 2.5 1.0 1.0 
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Wongan Hills 1981 - Trial 77WH17 
Soil Water Content W/W % 0-10 cm (mean of reps 1 and 3) 
Date of Sampling 
Treatment 11/6 18/6 25/6 2/7 9/7 22/7 5/8 19/8 28/9 
Rain (mm) 5.9 12.7 13 .8 4.4 15.1 67.2 41.4 17.1 
TDD 0 N 7.6 6.9 10.3 6.7 10.2 8.8 6.8 2.2 
1/2 N 7.8 6.8 9.6 
1 N 7.6 6.8 10.2 6.7 10.2 9.4 6.7 2.1 
2 N 7.7 7.2 10.2 6.7 9.8 8.0 6.5 2.5 
DP 0 N 8.0 7.0 10.0 7.4 10.8 9.4 7.4 2.4 
1/2 N 8.1 6.8 9.6 
' 
1 N 7.7 6.8 9.6 7.2 10.1 9.3 6.7 2.0 
2 N 8.0 7.0 9.6 6.6 10.4 9.0 7.1 1.8 
DCC 0 N 7.8 7.5 9.8 
1/2 N 7.6 7.2 10.l 
l N 7.6 7.0 9.7 
2 N 7.6 7.3 9.8 
10 to 20 cm 
TDD 0 N 6.8 8.9 8.1 7.0 3.7 
1 N 7.1 9.0 8.1 6.8 3.2 
2 N 7.1 9.0 8.4 6.8 3.4 
DP 0 N 7.1 9.0 8.4 7.5 3.8 
1 N 6.6 8.8 8.2 6.8 3.2 
2 N 6.8 8.6 7.9 6.9 3.0 
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Wongan Hills 1981 - Trial 77WH17 
Profile Nitrogen at end of season (ppm) mean of (reps 1 and 3) 
Method Treat Depth 19/8/82 28/9/82 
NH4 N03 Total H20 NH4 N03 Total H20 
TDD Nil 0-10 1.5 0.5 2.0 6.8 3.5 1.0 4.5 2.2 
10-20 0.5 0.5 1.0 7.0 1.5 0.5 2.0 3.7 
20-40 Nil 0.5 0.5 6.6 0.5 0.5 1.0 4.6 
40-60 Nil 0.5 0.5 6.6 0.5 0.5 1.0 5.0 
lN 0-10 2.0 0.5 2.5 6.7 4.0 1.0 5.0 2.1 
10-20 1.0 0.5 1.5 6.8 2.0 1.0 3.0 3.2 
20-40 Nil 2.0 2.0 6.8 0.5 0.5 1.0 3.8 
40-60 Nil 5.0 5. () 6.7 0.5 1.0 1.5 3.8 
2N 0-10 5.5 1.0 6.5 6.6 6.5 2.5 9.0 2.5 • 10-20 0.5 0.5 1.0 6.8 1.5 1.5 3.0 3.4 
20-40 Nil 0.5 0.5 6.8 0.5 2.0 2.5 3.8 
40-60 Nil 2.0 2.0 6.4 1.0 5.0 6.0 4.0 
DP Nil 0-10 1.0 Nil 1.0 7.4 3.0 1.0 4.0 2.4 
10-20 0.5 Nil 0.5 7.5 1.0 Nil 1.0 3.8 
20-40 Nil Nil Nil 7.0 Nil Nil Nil 4.6 
40-60 Nil Nil Nil 6.8 Nil Nil Nil 4.8 
lN 0-10 2.5 1.0 3.5 6.7 3.5 1.0 4.5 2.0 
10-20 0.5 0.5 1.0 6.8 1.5 Nil 1.5 3.2 
20-40 Nil 1.0 1.0 6.8 Nil Nil Nil 3.7 
40-60 Nil 1.5 1.5 6.5 Nil Nil Nil 3.9 
2N 0...,.10 8.0 2.5 10.5 7.2 8.0 2.0 10.0 1.8 
10-20 1.0 1.0 2.0 6.9 3.5 1.0 4.5 3.0 
20-40 Nil 0.5 0.5 6.5 0.5 0.5 1.0 3.6 
40-60 Nil 2.5 2.5 6.5 1.0 0.5 1.5 3.8 
DP lN 0-10 4.0 2.0 6.0 6.0 1.5 7.5 1.8 
DEEP 10-20 1.0 1.5 2.5 7.7 2.0 0.5 2.5 3.1 
RIP 20-40 Nil 1.0 1.0 7.4 0.5 0.5 1.0 3.6 
40-60 Nil 1.0 1.0 6.6 0.5 0.5 1.0 3.8 
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Avondale 1981 - Trial 77Al6 
Tops N Uptake kg/ha (mean of reps 1 and 2) 
Date of Sampling 
Treatment 30/6 16/7 6/8 19/8 9/9 29/9 19/10 12/11 
TDD 0 N 0.8 3.0 7.4 9.6 20.0 30.0 46.0 25.5 
1/2 N 0.9 4.2 17.0 27.0 45.0 44.5 50.0 63.5 
1 N 0.9 4.7 22.6 34.3 78.5 73.5 87.5 70.0 
2 N 1.0 4.6 24.9 55.4 108.5 120.0 92.5 96.0 
DP 0 N 0.8 2.6 8.9 18.5 38.5 40.5 36.5 49.5 
1/2 N 1.0 4.2 14.3 26.5 47.5 77.0 49.5 65.0 
1 N 1.0 5.0 23.6 37.0 63.5 85.5 75 .• 5 86.0 
2 N 1.2 6.4 20.2 60.0 92.5 113.0 91.5 111.5 
DOC 0 N 0.9 8.1 10.3 14.0 22.5 25.0 35.0 
1/2 N 0.8 18.5 25.5 34.0 42.0 48.5 33.0 
1 N 0.8 4.7 20.7 35.0 46.5 68.5 71.0 56.5 
2 N 1.2 22.7 47.5 88.0 108.5 95.0 98.5 
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Avondale 1981 - Trial 77Al6 
Nitrogen Applied as NH4 N03 on about 13/6/81 
Nitrogen as NH4 ppm 0-10 cm (mean of reps 1 and 2) 
Date of Sampling 
Treatment 11/6 18/6 25/6 2/7 9/7 22/7 6/8 1/9 29/9 
TDD 0 N 3.0 2.0 2.0 2.0 2.0 4.5 2.5 3.0 4.0 
1/2 N 4.0 12.5 11.0 7.5 4.5 
1 N 8.0 21.0 37.0 22.5 22.5 13.5 12.0 3.0 5.5 
2 N 17.5 49.5 83.5 59.0 61.5 56.0 36.5 14.0 8.0 
DP 0 N 4.0 1.5 2.0 2.0 1.5 5.5 2.0 3.0 4.5 
1/2 N 3.5 8.0 10.0 5.5 4.5 
1 N 4.0 25.0 24.5 20.5 15.0 13.5 6.5 5.0 5.0 
2 N 8.5 43.5 46.5 33.5 29.0 30.5 20.5 3.5 6.0 
DOC 0 N 2.5 2.5 2.5 1.5 4.0 
1/2 N 2.5 7.0 15.5 5.5 4.5 
1 N 4.0 20.5 25.0 16.0 7.0 
2 N 11.5 45.0 53.0 52.5 8.5 
NH4 Nitrogen ppm 10 to 20 cm 
TDD 0 N Nil 2.5 Nil 1.0 
1 N 4.0 2.0 1.0 1.0 
2 N 6.0 3.5 1.5 2.0 
DP 0 N Nil 1.5 0.5 1.0 
1 N 1.5 1.5 0.5 1.0 
2 N 2.0 2.0 1.0 1.0 
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Avondale 1981 - Trial 77Al6 
Nitrogen Applied as NH4 N03 on about 13/6/81 
Nitrogen as N03 ppm 0-10 cm (mean of reps 1 and 2) 
Date of Sampling 
Treatment 11/6 18/6 25/6 2/7 9/7 22/7 6/8 1/9 29/9 
TDD 0 N 5.5 4.5 8.0 6.5 9.5 4.0 1.5 Nil Nil 
1/2 N 5.5 17.0 24.0 20.0 Nil 
1 N 10.5 24.0 39.5 35.5 58.5 30.0 26.5 2.0 0.5 
2 N 22.5 61.0 88.0 67.5 98.5 58.5 35.5 16.0 5.5 
DP 0 N 2.5 4.0 4.0 4.5 4.5 3.5 1.5 Nil Nil 
1/2 N 3.5 10.0 12.0 11.0 Nil 
1 N 5.5 31.0 28.0 24.0 21.5 25.0 13.5 6.0 0.5 
2 N 5.0 42.0 38.5 42.0 36.5 50.0 21.5 4.5 2.0 
DOC 0 N 2.5 4.5 5.0 5.0 Nil 
1/2 N 4.5 13.5 21.5 11.0 Nil 
1 N 4.0 24.5 26 .5 . 16.0 0.5 
2 N 13.5 40.5 49.0 52.5 1.0 
N03 Nitrogen ppm 10 to 20 cm 
TDD 0 N 5.5 4.5 2.0 Nil 
1 N 18.0 11.5 15.0 4.0 
2 N 25.0 26.0 24.0 15.0 
DP 0 N 4.5 5.5 2.5 Nil 
l N 10.0 15.0 12.0 6.5 
2 N 13.0 19.5 19.5 7.0 
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Avondale 1981 - Trial 77Al6 
water Content 0-10 cm W/W % (mean of reps 1 and 2) 
Date of Sampling 
Treatment 11/6 18/6 25/6 2/7 9/7 22/7 6/8 1/9 29/9 
TOD 0 N 12.2 10.2 12.1 9.6 13.1 13.5 8.0 4.7 
1/2 N 13.0 10.6 12.2 4.7 
1 N 11.9 10.6 12.0 9.9 13.4 13.4 7.6 4.2 
2 N 11.0 9.6 12.0 9.0 12.7 13.6 6.5 3.4 
OP 0 N 12.8 10.9 12.9 10.6 13.6 14.3 8.2 4.4 
1/2 N 13.3 11.0 12.3 4.2 
1 N 13.l 10.6 12.6 9.6 13.0 14.1 7.7 4.0 
2 N 12.8 11.0 13.0 10.2 13.4 14.2 8.0 3.6 
DOC 0 N 11.6 9.5 11.8 4.2 -1/2 N 12.2 9.9 11.4 3.9 1 N 11.0 9.5 11.5 2.9 
2 N 11.4 9.2 11.6 2.9 
Soil Water Content 10-20 cm 
TDD 0 N 9.1 12.2 11. 7 8.6 
1 N 9.0 11.4 11.2 7.8 
2 N 9.0 11.4 11.4 7.2 
DP 0 N 8.1 11.3 11.3 7.8 
1 N 8.9 10.4 11.0 7.2 
2 N 9.1 11.0 11.0 7.4 
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